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235U w/ fission tag

235U w/o fission tag

Direct (n,γ) and (n,f) cross sections with DANCE

• (n,γ) and (n,f) processes compete 
for fissioning actinides

• Both emit γ-rays and are  only partially   
resolved in DANCE data

• A 4π fission-tagging auxiliary detector 
resolves this problem

Improved (n,γ) data as well as capture-to-
fission (α = σγ /σf) measurements
— (Eγ) and (Mγ) for fission events
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Fission Tagger

*Thanks to Dave Vieira
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GEANIE – Unique tool to deduce neutron
cross sections for En >100 keV

• Inter-Lab collaboration
• Unique materials, facilities
• Pick out fission events with tagP03236-jab-u-006
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Direct cross section measurements as
f(En) with GEANIE (Enhanced) and DANCE

• Inelastic neutron cross sections (n,n’) at fission neutron energies (GEANIE)
— even-evenactinides + fission products 
— Measure γ-ray production
— infer n,n’ cross section from measured partial γ-ray cross sections
— Need modeling
— Need partial level scheme
— Active program now at GEANIE

• (n,f) including x-ray and γ–ray  production  at fission neutron energies
— 239Pu + 233U + …
—extend to fission neutron energies at GEANIE/WNR
— (n,γ) deduced from 6+→ 4+, 4+→ 2+ transition ???

• (n,), (n,f) cross sections and their ratio, e.g, 242mAm
— n,γ deduced from 6+→ 4+, 4+→ 2+ transition
— Active program now at LANL/Lujan/DANCE with En < 50 keV

• (n,f) experiments at LSDS/LANSCE with En < 100 keV   237U, 242mAm
— Active program now at LSDS/LANSCE (Bob Haight, et al.)

• Significant enhancements to capabilities include:
— GEANIE Fission Counter 
— GEANIE Frame to increase  gamma-ray detection efficiency
— GEANIE Fission Counter 
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DANCE/LANCE — Nuclear Data
— Statistical Behavior of Nucleus

Cross Sections — resonance and keV region
Radiative decay of  the excited nucleus
RadioActive samples — mg quantities
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RMS     1.101

Neutron energy [eV]
-110 1 10

C
ou

nt
s

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000
Entries  9935665
Mean   0.6041
RMS     1.101

0.321

0.461

1.05

1.83

153Eu
2.46

2.71

3.36

3.71
4.8

5.4
6

7.29
7.44

9.1

151Eu + n

P03236-jab-u-005



6

Spectrum of x-rays from 238U(n,f) for 10 < En < 20 MeV
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Target assembly
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